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(54) Title: LUBRICATING OIL COMPOSITION FOR CONTINUOUSLY VARIABLE TRANSMISSION 



(54) fgiE<B«ffc: m&L&.mmmfflmmmtfL® 



^ (57) Abstract: A lubricating oil composition for a continuously variable transmission which comprises (A) a base oil comprising a 
hydrocarbon compound having a cohesive energy density at 40°C of 0.180 GPa or more and having a kinematic viscosity at 40°C of 

{k| 5 to 150 mm 2 /s and, added to the base oil, one or more combinations selected from (B) a phosphoric acid ester having an alkyl group 
containing a thioether bond and/or (C) a phosphoric acid ester and an amine salt thereof, and an overbased calcium sulfonate. The 
above lubricating oil composition can improve the power transmission capacity of various types, such as a metal belt type, a chain 
type and a traction drive type of CVT and also can sustain the improved power transmission capacity. 
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[ooo6] *mmfe. ^<D£?f£ytUTx?j:isfrifch<D-e&<9, &m^<^b?-(y\ ^—i/?^ 

[0007] ^k^^ mm<DmM^*^-®&&-mm^±^mmi-z>~b\z-£<>x 

[ooos] irtet>ib^mm^ 

frbftK) , 40 o C^:fc}t3iM$S;^5~ 1 50mm 2 /s-CfcS*?ft lC % 
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CED (GP a) 

= 0 . 0 2 0 4 ( d /MW) • T • In ( 2 . 5 1 77 • MW) 

• • • (1) 

K^K df*40 < Ctc:*3it5*S(g/cm 3 ),MWf*^^ft (g/mol) , Tti^^fMS (K) , 77 

(m) *s?vi^vi/n*2m)Z±MirZ>T;vj3>mmW- 

(iv) T^>nt^ri^xy;vn^fi^filU^±M^T;v^m^W 

) 

OR 7 

R 8 0 — P ( = O ) r ... (II) 

A 

A/-evNTt>j;v^^#:i~i8(D^^*S^-r 0 r 7 £r 8 <d/>^<^-^^^- 
^$n5BW4y^Bft^^xttigy^fife3^^/v-c*>«tfriB [1] ~ [3] ©v >t ^ 
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[6] (C) (Oii^Stt^/V^^^/^^-^--h^^Stt50~700m g KOH / / g -t?fe§ 

tffiE [i] ~ [5] <d\ ^tifr\ctm<vm&mmmmmmmmm, 

[7] zbic (d) m. m^mmmm^m^xf^mm cu ~ [6] <dv ^ti^icmmco 

[9] mmmmt^^—>?^xih%mm ci] ~ [7] <di ^^^fa«^i&i£^ 

[10] 4ffi^3g^^h^> 3 ^K^^-r^-efe5fi)fE [1] ~ [7] <DV ^^-te 
[0009] ^«-</Vh^7 0 CVT. ^-a,-^ 

[ooio] ;«w<D(A);&^LTffli^x?im3:, 40X:K&nz>mm*-*/i'*c—%&(&>Tr 

CEDjt»§ttS^t^fcS)^0. 18OGPaJ^_h,0;£L<te, 0. 200GPa^_hcD^ 
i\L7kmk&tfofrhteZ>mmX&Z> 0 40°C^*D(tSCED^o. 180GPa^_h-efctv^ 

_hfBO40 o C^*Dit^CED(DaiJ^^^, mZJiS. Tm<D£:(l)\Z£oX>k#)Z)Z. 
b&X^Z) 0 
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CED (GPa) 



= 0 . 0 2 0 4 ( d /MW) ■ T ■ In (2. 5 1 n ■ MW) 



(1) 



[0012] ^(Dd{i40 0 C^*3{tS^S(g/cm 3 ),MW{i^^*(g/mol) x Tf*«5*f 

urn (k) , 77 ttSM&g (mmVs) &m~r 0 m^x, zfu&D&m&.ii) teftM-zzt 

[ooi3] (o zLmit/^/^>m, 

Gv) ^v^mt^vi^^/un^ti^tiim^±.^ir^T/^>mmw- 

[0014] [<fb2] 



[0015] r 1 rtir 2 ]ttweti&mmtt& ^^mwci—3(DT/v^-/vm^u r 
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[0016] Mb3] 




■••(!') 



[0017] "C^tJ$n5t©i:4t), £fcn^l<D£#}3:, 
[0018] MM 




■■■ d") 



[0019] -C^fc>$tL5t)<Di:^5 0 ^5b\ ) ^*5V>T, R 1 &TfR 2 f« 

[0020] z(D£ttfc^rtt*ttm^y&z>z£&~c%, *<DM&m%mz.mimtit£ 

1rZ>Z.bK£oXWmirZ>Z.b&X%Z> 0 

~~mmkfomu mk^^^Mv<Dmk^w-^<)<Di^mmx-h^ 0 ~- 
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[0021] Wb5] 




[0022] C^ c t f > R 4 ,R 5 ^Lt^R 6 ^^:tb^tb7K*Jm^§V^^^mi~3(DT/^/^^ 
U ^C^LOSR 4 ,R 5 ^U?R 6 ^^K*J^^fc§V^^^-/V^^i- 0 £fcmtelX 

,3 —tt-fV— 2-y^i/y/;^;vty,3,3 - v^/v- 2-y^i/ W/v#Vv^-^# 

[0023] Wb6] 



[0024] [r^-C\ ^cf, R 4 $l1FR 5 ^ffrfB^l^lC-efcO, kttlXtt2-e*>£ 0 ] 

^^(DT/v^/vy/v^/v^^, y^w^y/V/K/v^^, ^^y-xVy/vtfiVM^, ^y 
^°nt o y^vy7^y^^#(DT7^y^Vy^v^^^#if§r^^-e^^ 0 ^*i,e> 
G),(ii)^0ai^*WJi!bT{*. 2-y^/v-3-y^/v-2- [(3-y^/v^yya[2 
. 2. i]^y>-2— r/v)y^/v]^ % y^n[2. 2. u^y^^a^f^So 

[0025] (iii)(D^n^^^^^2i@^Ji^-r§T7^^f|^#:<D^^J^LT{*, 
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w-(D^w-mt^xu, mx.\£i-^?n^2ci/;v- l-T^v/^^&mfhtiz 

o 

[0026] [^1] 



» 1 & 





EMED 




tfr»l£(40 0 C) mm2/ K 


21.8 


19.9 


12.2 


18.4 


34.3 


28.2 


3? I* UO°C) e /cm 3 


0.946 


0.885 


0.876 


0.907 


0.929 


0.894 


g/mol 


246 


250 


236 


277 


248 


287 


CED<40°C) GPa 


0.234 


0.213 


0.211 


0.198 


0.238 


0.197 




0.1022 


0.0973 


0.0738 


0.0679 


0.098 


0.0653 



£?Tfc0H2: 2. 4--»'9P'N*>>JU-2-/^ 1 ;i"<>5i> 

£5ftfll|3: 2. 4— »^n^i/JUK>$V 

atfcfcW: «!*«1(75KMW) + 7K'JrJl-7r^-U70(25M*%) 

*JA«S: 1-->^P^->J| — 1 — Tt}<))^*> 

*j*«6: *;-*«5(75Jt*%) + ^'JT;U7r^U7-<M25ll«%) 

[0027] CED^h^^a^^C^^IM^^fc^, CED^rftV^ 

z**m^Th^n>\ ^tiKmm^mwmk7kmfc&w&Mi&isXi>£\\ ^xm 
[0028] -fhhmm^mytmkT&mk&mm^m^n, s^mor^u-scED^o 



WO 2005/093024 



9 



PCT/JP2005/005886 



zirimm-rz (b) % mx« (c) &frfrbm&tiit—nxtermsi±<nm.&& 
[0029] fc&tts (b) ^^-'r^^^mtTkmm^ir^Aym 

[0030] Mk7] 

OR 7 

R B 0 P ( = O ) r ■-. (H) 

A 

[0031] xm^ri^m'm>m^T/^xnm>m^^^»^<m^^h^o 

^mifc3~18<D^nT/V3v^ ^*m2~18<Z)ii:^^L<^^<^T/^ 
y^ntVH, n-7^/H, ^y^/VS, sec-y^/VS, tert-^/VS, ^ 
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Hr^A^-Hr^-fV^ ^r^A^-^r^/vm, Vf^sv^^svm, R-TV/i^ 

[0033] —^(ii) ^^h^bi^^-e, g^y^^^/v-^u-c^. — ^(n-a) 
[oo34] um 



fro 



o 
II 

P — OH 



• • ■ ( II - a ) 



[0035] (s;^(dr 7 RxfR s nMmtm^fr&o ) -e^$tb§«3to^(D^^(f 

b)X^-^(H-c) 
[0036] Wb9] 

o 

r7 °\ R 7 0\ II 

>- P — OH . P — H 

R 8 0 , R s O 

( II - b ) ( II - c ) 

[0037] (^£>r 7 ^tKR 8 ^tffiEiri^c-efc^o ) xm£ti%nm:<Dm\±m>mMT/^> 
m? btiZo z.(D—m&, (ii -b) xia— (ii - c ) -c^$n«iW4iey >m^T/^ 
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[oo38] ^mm ^*5v N-cf*. (b) ^<D^^— ^/^^^tf m^imm:^^ 

m^^^bT50~600jCAppm#W*L<, 100~400®*ppm/5SJ;*9#?3:U/\, ( 
B)^5>^IB^*^y>-(D^»^m#bT50~600K*ppm^^»*^tt^ 

[oo39] «iik<d (c) fftfrn, ^^vTOo^yi, Mu?^jii^tt^/^>> 

[0040] rr-e, jEy^^^/^t^My^^^/KD^JirbTfi, hy^/v^y^— 
hRx^^yr^h, bV^^v^y^—bRXf-^yr^b, bV2-^/v^->/v 
^y^—bRXf^yr^b, b^Tx/sv^y^— bRXf^yy^b, bVyvV/^^ 
y^—bRxi^yr^b, bWJ^s^^y^— bRx^^yr^b, hy^/v^/v* 
xy^—bRXf^yr^b, bV^TV/^^y^—bRxl^yy^b, hy^W/i-^ 
y.y^— bRXI^y^yr^bfj:}£(D^mWii^O(DT/v^;vm^\.<\-rr;v^;vm^ 

^ir^v^m^-^/^Rum.v^m^^/^, bvy^/^xy^—bRxp^yr^ 
b, bV?^^xy^—bRTf*y>yT4bt£¥(DiMmWt6~30CDTV— /vS^-r 
^y^^^^/v^u ? ffiy^^^^/v^if^^if^^ o ^y^^^^/v^t^ 

-Xfei? - 2 - xf;^v'/W^Knv ? xy*7s7x- h&U^^x-f b, 
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[0042] Mb 10] 

Rs 9 NH 3 - S ■ ■ ■ ( III ) 



[0043] (^,Ri^mmmsocoT/^/vm^<nT/v^/vm, ^mmsotDrv 

o j-e^fts^MiT^, i^gsir^^'XttWJesir^ds^tffetbSo -blB— 

(III) ^*5{t^R<^5*)(O^^#:3~30(DT/V=3r/V'S^b<{*T/^^/VS«, St 

[0044] ^-e, *e;w&T$y<Dfflki'XYZs zf^/vr^y, ^o^-;vr^>, ^i//vr*> 

, i^a^^/VT^, Hr9f~)V7Xy> X^y/VT^, ^Ty/VT^, ^"W/VT 

— /isTsytez&mf htiZo hvm&Tvy<DMtL.x^ Yvy^vr^-y, hy 
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yVV/^TV^, YV^tTV^T^, MJ^WA-T^, hV'<>i?A'75>', v^W/V 
[0045] Zfrb<DQA,&ttT/l'&Xtt<DT5>'1&<Dtp-?, &mm<D B &}"?$>Z&mffl&M. 

, y^-a-Wm^^UT50~1500®ftppm-eS>§^i:^W*b<, 80~1000JCftp 

^bT50~1500«*ppmt?fe^b«\ »0^ttJ&if^^.0^^ctb6 o 
[0046] itfz&mm K&tfZ (C) o-efe^j^^S^/Vv^^A^/V^^— bi:L 

00~600mgKOH/g<Z^<DtfW£U> \ ittffi;&S50~700mgKOH/g<£>iii£S 
fi?*a^3rS2p{£U ^/^^^^r*^^LT100~2000®*ppm-efc^r^ 

m&x/v^vj^/vy*^— hoia^-i^^77Vix^^^ri^^^LbTioo~2ooo 
[0047] «§w vera. &e>fc: (d) ^•efcswiiM^JSrE^'rsr^jos-eirSo -*u- 



WO 2005/093024 



14 



PCT/JP2005/005886 



m^mmmm^^m^mitmx-h^mitmm, mit^y^, ^v-v-^y 

ttitzftttt—hmfcif&mf z>zbffi-T*%z 0 ^x\ mtmm<Dmti,xn, m. 
>fb9— k, mfctetctom, ffifcx>$n,m, mfcxmm, mt^m^m. isbfcnmt 

m:, mom. Mcfc&jia^mn, mtmn, m^^^tmn^t^^x 

[0048] Mb 11] 

R 10 - S x - R 11 ■■■ (IV) 

[0049] R 10 ^tm n ^n^ti^mm^o^r/u^m, i%mm~20(DTv 

[0050] ±fB— |g^(IV) ^*5it?)R 10 ©JM^JirLTte, y^/VS, n 

-/PtVH, -fy^ntWS, n-7"f;H, -fy^/VS, sec-y^/VS, t-^ 

-7^jum, ^-y^-^m, hv^m, ^r^y;n, ^>ws, y^^um^t^m 

'o^m^vy^^t^, ^^/^<v^mmtvx^ wm^r/v^/w^x/v 
^>m.~m&. Rxf^T/^/^^^/^<^m^vy^>^t^>, ^t/^o 
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[oo5i] ^xit, ±m^nmmmmm^-mm^^x^x<, r.m^±.&m.^-& 

400— 3000fC*Ppm/^ £(90;£U/ \ gt^^»J*^J(DgS^*^_hfE^H-efetL 
[0052] «§BJ<DCVm, (A)^<kb-C(D*?ft^, _hfS<D(B)^Lt>VX«(C)^^IS 

m-r^m^n^t^x^ 
[0053] ±m<DXo^^m^mm<Di^mmm^^^xn, yt<DXo\^n^wz>o 
cvT(Dm^temmxm,nzmwmmzTm<D£: (2) -e^i-^t^^#5 0 

ix = m* At + (1-m) • jit (2) 

total m t 




m 



t 

m :^#K(N=N +N ) fcttirZ>&mmWmi®lftX3Cx.btbX 

m t 

V^#m(N )<Dit(N /N) 

m m 

i-m : ^mmz.Mirz>Nimx3cx.bnx\; ^mm. (n ) <d& (n /n) 

t t 

[0054] t£oT, cvT»^teigffi^M^:^§^#^# (*¥U+tt;fr) ^-^-efe«9, #M 
ilfelt^— ^JdlS^i^ ^{«r-e^Mra*^#mju ^EHL 

total m 
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t 

Y7?i/nismfc?>m<, vt>*h, {B)\zT<D&ft&mir%&mT%mwmmiJL turn 

m 

t 

m 

total 

[0055] ^.mm<DcvTmmmmMmc^^x^ ish^mm g mz.mJ&^$m 
x^(Dmm\%m&x%z> 0 ^<d x^mMmtvxi^ m*.iz. at<m^\ # 

MM(D^m^m^^m^x2omA%i^r^^9\cm^ir^ 0 

[oo56] mMmRnftmm^£v*mw&^\mm\mmirz>j>K ^mm^tih 
mmmKm^ti^(Dxw^\ cvTmmmm(D\±mm^(D^m^xox 

MM. : 1 1 ION (PtWi?Mti£f<D¥ L &>^^yjfc£)0. 49GPa) 
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mn :iio°c 

ffllkFr : ( O 35 X 5, SAE01 steel, RC60) , 

^P?^ (SAE4620steel, RC60) 
i"^?)?SS:0. 13m/s, 0. 25m/s, 0. 5m/s, lt51m/s 
[0057] (2) ^#II:*^#«t/B*^tt»S'JS 

:1530N(^^5B^NF<^¥*^^/^JS^;0. 57GPa) 
:130°C 

W*tH*:y>^(<I>35X5, SAEOlsteeU RC60) . (SAE4620steeU R 

C60) 

ir^m&:0. 37m/s, 

(3) mmn : h7?i/3>&&<Dm%: 

3*X <D40/r20, 5H§RC61. gtBfi$RmO. 03) £r*j-|p]£i3\ #fil47. 1N(WJ 
^/V^JS^O. 83GPa)£r^#L&a5£>, WR1SiS:3300rpm-ClHWE$^ MRfS© 
i^«9*S. R(=U1-U2) X100AU1+U2X Ul, U2tt#R1S©3SflP)dS5%t!: 

^CD^2R^SM§P(^^i-^^F(h^i/3>'^, 
N)SrJISU h^sal/tfk&v (=F/147. D&WMUt* 

t 

[0058] mmmi. 

[0059] [^2] 
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% 2 



*;4 


IB J* 


CED(40°C) GPa 




2-^/l,-3-^-2-[(3-/?;Hfv^n[2. 2. 1]^h-2— fJU) 

^;u3tf*>£n[2. 2. 1]^^!/ 


0.234 




i-^>^^J*(40°CWltta27. QmmVs) 


0.178 


mm 


/^7O^ttJ*(40^CWltt*20. 3mm 2 /s) 


0.128 


3£;ft4 


^ l JrJU^T7i-^-fM40 0 Clji^S30. OmmVs) 


0.101 



[0060] [^3] 



* 2 *-2 





*§ & 








*9*#*-fSKX01llft 

(InfineumttK ECA5025) :S£*tt1 . 35»*%, *^JR*K>. 35ff*% 




{Witoco ChemicalttJIi Bryton G400) : Jfi&fiffi40OmgK0H/g. Ca#1 5. 2«*%* S#1 . 


S6JD»4 


(l^Ui^/Otttt Hitec649):±M6. OmgKOH/g. S#1 2. 5*M%,P#4. 8»*% 



[0061] DM 



» 3 « 







■j;i.ni-o:nra^:a co-El 




S»1 ' 


97.1 






H 








97.1 






n 








1 97.1 




a 










97.1 


(wt%) 




0.4 


0.4 


0.4 


0.4 




2.5 


2.5 


2.5 


2.5 


H 


h^?va>fifcj0[ (100°c) 


0.0998 


0.0552 


0.0120 


0.0050 




■T^y** 0.13m/s 


0.118 


0.113 


0.099 


0.107 




0.25m/s 


0.113 


0.109 


0.093 


0.1 




0.5m/s 


0.106 


0.102 


0.086 


0.092 






1 .0m/s 


0.102 
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